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BACKGROUND 

Graphitelpolyimide woven composites are good 
candidates for these applications. However, one of the 
limitations of such composites for engine applications is 
their low strength under shear and biaxial shear 
dominated loading conditions at room and elevated 
temperatures. Accurate experimental in-plane shear 
properties are essential for material selection decision 
and also as design data. 

While the T650-3511PMR-15 composites were focused on 
high streagthlmedium stiffness applications, the 
combustion chamber support structure requires much 
stiffer fibers. The two candidates that have received a 
considerable amount of attention are M40 JIPMR-LI-50 
and M60JIPMR-II-50 composite systems, 

. .. . . .... .. -. _. . .. . . 

FIBER PROPERTIES 

E, I E, Strength Strainwt 1 CTE, CTE, 
[GPaj 1C;Pal [GPa] Pailure LlvPCI l104PCJ 

IYOI 

T650-35 241 20 1 4.55 1.7 -0.5 10 
! 

M4aJ 377 NIA 4.41 1.2 -0.83 NlA 

M60J 588 N/A 3.92 0.7 -1.1 NIA 

The M40J and M60J fibers are graphite fibers with 
significantly increased longitudinal stiffness properties in 
comparison with their T650-35 counterparts. The PMR-II- 
50 matrix is a polyimide resin with improved high 
temperature performance compared to PMR-15. 



COMPOSITE PROPERTIES 
Properties 1 Piberby 1 Matrix 1 Void 1 Tg 1 Td 

Composite 
.- 

31.06 
I 

M40JlPMR-11-50 58.13 35.38 1.80 389 NfA 

M60JIPMR-11-50 58.26 34.1 1.32 I 376 NIA 
I 

Since the manufacturing temperature of the M40JIPMR-II-SO 
and M603lPMR-II-50 composites (371°C) is higher than that of 
the T650-351PMR-€5 system (315°C) and the stiffness 
properties of the M40J and M6OJ fibers are higher than those 
of the T65O-35 fibers, the residual thermal stresses in these two 
composites could be very high and tow micro-cracking during 
manufacturing could be significant affecting the strength of the 
composites, especially when tested under in-plane biaxial shear 
dominated loads. 
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COMPOSITE PROPERTIES 
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Thermal expansions out-of-plane (a) and in-plane (b) for the T-650LPMR-15, 
M40JIPMR-11-50 and M6#/€'MR-Il-50 composites as a function of 

temperature. 
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